Fading and tachyphylaxis to the contractile effects of substance P in the guinea-pig ileum.
Substance P (SP) caused an immediate and vigorous contraction of the longitudinal smooth muscle layer of the guinea-pig ileum. The contractile response to SP, unlike that to acetylcholine or histamine was not maintained but faded to baseline levels in about 6 min. When 0.3-1.0 nM SP was added the fading time was shorter than 6 min and tachyphylaxis did not develop. Higher concentrations of SP produced fading times of about 6 min that could not be increased even by adding extremely high concentrations of the peptide, up to 1800 nM. Short fading times and the lack of development of tachyphylaxis are the result of the rapid adsorption and/or metabolism of SP. The addition of exogenous peptidases such as pronase, chymotrypsin and an extract of black widow spider venom gland dramatically increased the rate of degradation of SP, shortened the fading response and blocked the development of tachyphylaxis. Tetrodotoxin and atropine reduced the fading time by 25%, while eserine increased its duration several-fold; these findings are consistent with the existence of a cholinergic nerve component in the mediation of some of the effects of SP receptor and, in part, to adsorption and metabolism of the peptide. The magnitude of the tachyphylaxis to SP was proportional to the concentration of the desensitizing dose of the peptide and was specific to SP and to the related peptide physalaemin; no cross-tachyphylaxis towards other agents was found.